Porcine intestinal adenomatosis (PIA), a transient but often extensive adenomatous proliferation of the intestinal mucosa of the young pig has been widely recorded.1-4 The clinical manifestations are of anorexia and a failure to thrive for a period of six to eight weeks. Recovery associated with resolution of the lesions occurs in the majority of cases (in preparation)5, but secondary necrotic or progressive inflammatory changes can occur.6 Ultrastructural studies have demonstrated the presence of bacteria free within the apical cytoplasm of the adenomatous epithelial cells7 and this organism Campylobacter sputorum subspp. mucosalis8 is consistently recovered from the affected mucosa in cases of PIA. Although this condition histologically resembles a neoplasm, its behaviour is that of an infectious disease4 and the experimental transmission of PIA has been reported.9
This report describes the extension of adenomatous epithelium into the submucosa of the intestine and to the mesenteric lymph node. The infiltrating growth is contrasted within the normal close lymphoepithelial relationship seen in the porcine intestine.
Methods
The pigs in this study conformed to the clinical, gross pathological, and bacteriological description of PIA4101' and were mostly obtained from local Received for publication 8 July 1980 farms, although one was an experimental case of PIA.9
Necropsy procedure and tissue processing for histological examinations were carried out as previously described.'0 Most sections were routinely stained with haematoxylin and eosin, and, in addition, selected sections were stained by Levaditi's method for spirochaetes, Young's modification of Warthin-Starry,'2 Martius Scarlet Blue, Masson's trichrome, and Gordon and Sweet's for reticulin.
Results
The histological structure of the pig's intestine conforms to the normal mammalian pattern, with longer villi demonstrable in the duodenum and jejunum than in the ileum. The extension of epithelium into the lymphoid tissue of the submucosa is a regular feature, especially in the Peyer's patch areas of the ileum, bringing the epithelium into intimate contact with the lymphoid tissue (Fig. 1) .
In PIA the most remarkable feature of the adenomatous epithelium is its immaturity, and the presence of curved bacteria free within the apical cytoplasm. A full description of the histopathological and ultrastructural features of PIA has already been given4 10 and the pertinent features are illustrated in Fig. 2 . Where adenomatous change is established over an area of Peyer's patch, the immature epithelium typical of the condition is present, within the lymphoid tissue ( Fig. 3) and may be readily differentiated from the epithelial dysplasia and infiltration described below. Occasionally in cases of PIA a marked dysplasia* of the epithelium, especially of the deeper glands, -with infiltration through the muscularis into the submucosa is observed. The infiltrative growth is seen most often, but not exclusively, in those cases in which there is damage to the surface epithelium, and an associated inflammatory response. Marked variation in the degree of infiltration is seen. In some cases the smooth outline of the glands is lost because of the irregular protrusions of cells into the surrounding lamina propria (Fig. 4) , but the gland structure is retained. This change occurs in epithel-_ ium with a dysplastic appearance, and, although this dysplasia is more common at the base of glands, it is not confined to this site. A greater degree of infiltration is seen as cords or sheets of epithelial cells extending into the submucosa or underlying lymphoid tissue (Fig. 5) Infiltrative growth brings epithelial cells close to lymphatic vessels, and infiltration into lymphatics is seen as tongues of epithelial cells protruding into the vessel (Fig. 7) or as clumps of cells within lymphatics. Spread to the outer layers of the gut wall has not been observed, but small foci of epithelial cells forming acini occur within the drainage mesenteric lymph nodes (Fig. 8.) . No spread within or extension from these nodes has been recognised.
Argyrophilic curved bacteria are demonstrable in silver-stained sections, in the apical cytoplasm of the overlying adenomatous epithelium and in lower numbers in the infiltrating epithelial cells. They can also be shown in mestastases to the mesenteric lymph nodes (Fig. 9 ).
Discussion
That PIA is a transient disease is well established,4 5 unless secondary conditions develop.6 A detailed pathological study of this recovery has been made by Roberts et al.5 In fact, alimentary tract neoplasia in the pig, although reported,12a is very rare.13 It must be considered, therefore, that the lesions described in this report do not constitute a true neoplasm or a precancerous condition but a transient disorder of growth and maturation associated with the presence of mucosalis within the affected cells.
Why infiltration should occur in some of these cases is less easy to explain, but the consistent occurrence of surface inflammation associated with these lesions suggests the possibility that surface damage may depress the feedback mechanism responsible for inhibition of proliferation as reported by Rijke et al.14 This depression of the physiological control mechanism may result in a few cases in the disordered and vigorous growth of the deep epithelium with the results described. It must be emphasised however, that many cases of severe necrosis occur without the development of infiltrative lesions.
A close relationship exists between intestinal epithelial cells and the population of subjacent mesenchymal cells.5 16 An alternative hypothesis to explain the infiltrative growth described here is some interference with this intimate epithelial-mesenchymal relationship after surface inflammatory change. These two cell populations show synchronous replication, migration, and differentiation; and in man immaturity of the pericryptal fibroblast sheath in adenomatous epithelium parallels the degree of immaturity of the overlying adenomatous epithelium.17
Herniation of the mucosal epithelium into the submucosa in chronic ulcerative colitis has been reported in man,18 and in non-human primates suffering from inflammatory disease of the colon, as well as in apparently normal animals.1' Epithelial dysplasia and carcinoma occur in chronic ulcerative colitis in man.20 In this latter condition, as in PIA cases showing dysplasia and infiltration, there is mucosal damage and inflammation and possibly similar factors are involved in the development of these changes in both conditions. 
